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e ^ fe' § <!i! 2^20-0222644 
fll^IJIfe CFCyOHM A^§3^fe MhOI^ ^eSfSM AtMSKJ) SCL 

3au oiatf gfss viiiJh 3 ^x\s±Di sman siqcm. se§[ cfcm A^gs^fe yafsgg ijss 
oisf^^g DISS ofga sjos ?Ha Mmiss iiii affe ^ g^soi sifeai. oi^ ^ gseiExiii: 

XKThermoelectric) SI HEI-ni^ig i^igii (Free-Piston Stirling) y^f :5|#om. 

9 ^EicH 53K)ii Hiofof 4lXj°j gfBofi uaufe s.^^g s^fs oi§o^o^ s£« xl|o^8^fe ys} 
:'i AI5IXI afe y2|g}go^, gseisaiiiiXFsi ais n, psoii jm^^ mi:jjeis(-) 

S CHSa yEXIISI ggOIIAlb ^9\S.^EA gCHIUXIM S4=2t SXPf gSS>EXJI4rIh LH¥S 01 

es^O^ SgOl gOIUDI. SX|E|«(+)S CHSS! SSOIIAJfc axf£| gOilUXI &f#01l °I8HAH ^^gOI gCH 
U?ll 3 = ai Olff ^EICH(Peltier)Sa£Hi svcf. 

[&£}Ai 01 i!Eiois3fM o\sm gae^£xHi4i»fe a#£i a:?l2^ stfoii sishoi ssa a^gsi gfa @f 
tf^^oi iJifesm, uiJiisios ^^s8^fe ^soi aoj ^ji^xiu gfgoi d sskmi sgg oiaxi Sfe 

chb mm rnmow a^^^oiu :3^gi^zla D^Efec-ll yai Afsan °!c:f. 

£ 1g gSeiEflliiXh^ OICK 01 £331 ^^01 g 2 jll^XK 1 )fe eiEMI gS&^OI Sjg^ q 

^ S^aOl 2ife ga&^^(2)■ DiX]Il 912.0i. 01 gafe^^(2)°l gSfOllfe N§°l ah£X||£f P§°| e^E 
XIIS ?g£IO] Cf4-S 32 2gS 201 gae}Efl|(TE Mdodule)^XK1)eJ SJOICI. 

01 gae^£^)litx^°l sggaf mmms 3:>i ^ 2>£am gihs°t iwssoii diai 
5^01 s:7hsn2, a^g^ se^ sg^ ssea g§§f x^ ^xiacw, oiEH*h oi§skm 

neai se« gss^ESil:liX^« oig& y^isxisf m^gxife ^►g^ sg^oii sieMia 

a M = aag A^g8H 2t2Dl. OlSAI fe^OM S.^31|:?^ Sid yaf^ Xll^fe^Ollfe dlSM^SOIS! 

a. 



g neig 4^?i2f sens) xiiei snigg ife^o^o^ e}#th gae^£Xll^x^s m§sfoi a 

x^:)PlM0l n&gjoi sipet npi^g ^ sie^ sou u m aom. 

&OI£f ssjs fe^SSPI ¥tth S :i20}g S^ES E2 LHXI E30« EAIS b^£|^►OI 

gaH.*Ex-||^XKl) g,^^aOII 2|2,^ 5|E^a(Sg&)(11)2} &fg2!(12)S ^blShO^AHS ^^g^(10)£f, a 

^^sa(age){2i)a g,^ga(12)s ^dit} ag^{20) §y ag¥(20)oiiAi s^s! gs s^m^ mmsi 
bH=^^(30)» §«5^01A^s iii^:'isai(ioo)s ?^shoi ai^5|sxii(ioo)g a^i.axhupiMoi 

4=fe'a 9Hbiy!(200)OJI ^XISfOlAH Ol^OISCf. 

oi:iiAi ni^:?isfli(ioo)°i a2isa(2i)fe 3Hbiyi(200) U¥Oii ?ixi£^ ^x\mii 

flisUisxiKioosi 8ie^3(ii)fe 911 biyi (200) 21V Oil ^x\^m ^^mo. 

ESh. sgv(20)°i yaiitj3(2i)M ?ss^fe e!(2ia)M fisi Efe vxhg mm cfg,*£h sgfos 
o\mo\EO. 

^'Jisi &0I ^sE! e i>2}°\ ^B^Ewm ^S6ia agai ^►d. 

ax-i ^012} ^^s s i2o^°i ni^:'ie»i(ioo)s 9Hbiyj(2oo)oii ^xisia. oiijiah xii^:?isai(ioo) 

21 y2|S3(21)fe 9Hbiyj(200) mvoil ^Xmn SI^UISXIK 10021 S|e{4!3(11)fe 

3Hbi5^(2oo)2i^oji mx\mQ. 

aecfg SM»a,^:^iOii ^x\B B^:^9\x\m saisi ass ej:?isFa ^^^i g^a.^Ex^l^xK1)ollE 
01 gggEs gae>Efli4.xKi)2i sg^soii m^€i ag¥(20)2i a2f^3(2i)fe i^^faw, gaa^ 

Ej||4:XKl)2| ^^g^SOII l^E! &^g¥(10)2| 5|E^.a(11)fe gg gfSStfcQI 2i2iO\\ ^Xl@ 
y2f5H(22) a gfg5H(12)0|| 2I8H a2|3t gfgSa^F ^CHSD. 

OIIIH '=§21^3(21)21 fe^^OII ^blS ^2,^0(22)011 2|oH 9Hbiaj(200)2.>2| BlX|£f Sg 0|e ^:j|s 

01 id&^E! 2ga g:5i:7i ag¥(20)Lns ^saoi fey2}S3(2i)« siifsisAH m^o\ m ^ 91 
fe 51^21 SES y2,^aoia agv2i y2,^&<3(2i)oii 2iofoi g:3ig2i ^i^ni g^aoi goi a 

feCHI ^:jP1 §^§AI SXILf EgOlM §21 MegOl 5gS &^EHS aoi tiH4-?(30)a eSH 9Hbl 

yj(2oo)sivs gf^ao. 

HIEIAH. 9Hbl«!( 200)0} 21 oj x| so| g^goi ^:3|21 mm XHI^iaOl 9Hbiyi(200)2}2l ifA} 2^11 

SH5S151I §2i§s mm sgv(20)8 m^is} SDi^i ^2101 aoi 01 1^219 g:?pi 9Hbia)(2oo) lhv» 
^seosAM 9Hbiy!(200) Lnvoii -j-yg a:)i.axi:)pigoii 216H ^^ast^ gg ^m^o\ 9Hbiyi(2oo) 
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s ^ ^ § <y 2i 20-0222644 



usi a:»l.sx^:7l:Jlso| if4^ si4*2i D\^m m9\m 4^ sj^ ss.d[ siisa. 

A}:)i2j a ga&^£J^l4.I^a A^§o^o1 Bm'^m mmmn sHtusui^si ^:ji§ x^|?^o^fe jgi 

s^Ai mBi2> jHbia! m^s ^&sf?ii &ogMi JHuiai lh^si ss&^^oi 



mo\ HE gjoi MDi^m ^^if 4* ai^ oh^ mo\^o\ Jlo^Q^Q 

(57) 



gaa.^EX^I:i:XK1) i^^^OB 2121 S|esa(gf«e)(11)2f g}gffl(12)e ^UlShOI/HE! ^^^^(10)2} a 
2t^a(ai&)(21)£t g}§S!(12)e ?dlt^ S§¥{20) SI SgV(20)0ll/H g^S gg S4=5H] aHSsf 
bH=4^?(30)§ SSohOIAIS Ill^:7ie«l{100)# ^^5K)I ^f:*! Hls?le^^l(100)B BD\ .^X\:>\D\mo\ 
4=^^! 9Hbia!(200)0ll ^X|5f£l. 100)°I a2fSa(21)fe 9HHiyj(200) LH^OII 

^xism iii^:7igni(ioo)2) 61^^3(11)^ 3h hi yj (200)21 voii ^xis^ ip^sjoiAi 9Haia!(20o)ui¥2i 

g:"!* SAIOII UI^S£» bsf^OI^E^ 0I¥01§M ^§oS Sffe 0|g& 9Hbl 
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